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AN IMPROVED TOILET AND FLUSHDMC i SYSTEM 
TECHNICAL FIELD 

This invention relates go an improved toilet flashing system and includes methods for 
flushing and manufacture of the improved toile l 

5 BACKGROUND ART 

The common gravity fed toilet system known today which utilises a toilet bowl 
connected to a cistern has the following disadvi mtages; 

* It requires a reservoir or cistern to be lull of water to .enable it to flush, thus a 
toilet cannot be re-flushed immediately after a flush, until the cisrem has been 

10 refilled. 

* It requires a large volume of water fbrtie toilet to flush properly and completely 
so that no waste residue is leftin ihe borvl of the toilets. 

* a can take a considerable amount of tins e for the flushing to be completed. 

* The toilet when flushed generates a sub; tantial amount of noise. 

15 * The toilet cistern when filling often also creates a substantia] amount of noise. 

* The cistern requires several moving puts and washers so that it can operate, 
making it prone to mechanical failure and unnecessary water wastage due to 
leaking washers or other faulty parts. Furthermore, the ball cock valves often 
employed within a cistern can he n otoriously unreliable in terms of their 

20 operation. 

In the United States of America common gravity fed toilets, when flushed, fill the bowl 
nearly completely with water* Thus, during tie initial flush when the bowl is emptied 
rhese toilets can be relatively quiet. However, a major drawback with these toilets is that 
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they utilize a large volume of water and still require a cictem in order to operate. They 
are therefore still noisy when the cistern refills. 

Other toilets which require no cistern often utilize an extended vertical pipe within the 
wall cavity as a reservoir- However, such toiles are still noisy when flushed. 

5 All references, including any patents or patent applications cited in this specification axe 
hereby incorporated' by reference. No admission is made that any reference constitutes 
prior art The discussion of the references rtates what their authors assert, and the 
applicants reserve the right to challenge flvt accuracy and pertinency of the cited 
documents. It will be clearly understood that, although a number of prior art 
10 publications are referred to herein, this reference does not constitute an .admission that 
any of these documents form part of the common general knowledge in the art; in New 
Zealand or in any other country, 

It is acknowledged that the term 'comprise* may, under varying jurisdictions, be 
attributed with either an exclusive or an inclusive meaning. For the purpose of this 
15 specification, and unless otherwise noted, the term 'comprise* shall have an inclusive 
meaning - i.e. that it will be taken to mean an inclusion of not only the listed 
components it directly references, but also oth tr non-specified components or elements. 
This rationale will also be used when The tern 'comprised 1 or "comprising 1 is used in 
relation to one or more steps in a method or pn >eess. 

20 It is an object of the present invention to add ess the foregoing problems or at least to 
provide the public with a useful choice. 

Further aspects and advantages of the present invention will become apparent from the 
ensuing description which is given by way of e sample only. 

DISCLOSURE OF INVENTION 

25 According to one aspect of the present invention there is provided an improved toilet 
and flushing system, wherein the system includes; 

■ 

SUBSTITUTE SHEET (RULE 26) 



,06/29/04 13:52 FAX 16192350176 KMOB SAN DIEG O -» KMOB NB @009 



30/06 2004 09i23 FAX 64 9 914 6760 JAMES & WELLS : AUCKLAND @009 

WO 03/058002 PCT/NZ02/00222 

2 3 

a toilet bowl; and 

w a pressured water supply; 

at least one flow regulator, 

at least one water outlet; 

5 characterized in that the system includes at least one control device configured to 
operate said flow regulator(s) to control the :low of the pressured water supply, and 
wherein the outlet(s) are configured to deliver water from the pressured water supply, so 
that water from the pressured water supply: 

a) creates a venturi effect to evacuz tc waster and water from the bowl; 

10 b) travels along wall(s) of the tollei bowl to wash and refill the toilet. 

In preferred embodiments the water 'from the water supply may eater the bowl via at 
least two top outlets and at least one bottom outlet. However, this should not 
necessarily be seen as limiting . 

In general, the control device may be operably connected to the flow regulator, such that 
1 S when the control device is activated to flush tl le toilet, the control device is configured 
to operate the flow regulator so that: 

a) water from water supply can entei the bowl from the bottom outlet for a 
predetermined period of time; and 

b) water from water supply can then enter the bowl from the two top outlets for 
20 a predetermined period of time; and then 

c) the water supply to the bowl is shut off, until the control device is reactivated 
to flush the toilet: 

wherein said bottom outlet is configured to create a venturi effect capable of evacuating 
waste and water from the bowl, and wherein sa id top outlets are positioned about the top 
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cf the bowl and are configured to direct watej on to the wall of the bowl, so that water 
can travel along the wall(s) of the bowl to was] l and refill the toilet. 

• 4 

According to a further aspect of the present invention there is provided an improved 
toilet and flushing system, wherein the system includes: 

5 - a toilet bowl; and 

a pressured waiei supply; 

the system characterized in that the toilet bow 1 is adapted so that water from the water 
supply can enter the bowl, via at least two top outlets and at lease one bottom outlet, 
wherein the system also includes at least one (control device operably connected at least 
10 one flow regulator, to regulate the flow of wan * from tfie water supply to the bowl, such 
that when the control device is activated b> flush the toilet, the control device is 
configured to operate the flow regulator so ths: 

a) water from water supply can enter the bowl from the bottom outlet for a 
predetermined period of time; and 

15 b) water from water supply can then t titer the bowl from the two top outlets for 
a predetermined period of time; anc then 

c) the water supply to the bowl is shut off; until the control device is reactivated 
to flush the toilet 

wherein said bottom outlet is configured to cri sate a venturi effect capable of evacuating 
20 waste and water from the bowl, and wherein tt'id top outlets ere positioned about the top 
of the bowl and are configured to direct water on to the wall(s) of the bowl, so that 
water can travel along the wall(s) of the bowl i o wash and refill the toilet, 

According to another aspect of the present nvention there is provided an improved 
toilet and flushing system, substantially as described above, wherein the system utilises 
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two flow regulators, a first flow regulator to, control the flow of water to the bottom 
outlet, and a second flow regulator to control tl te flow of water to the top outlets. 

According to a further aspect of the present invention there is provided an unproved 
toilet and flushing system, substantially as described above wherein the top outlets are 
5 positioned about the top of die bowl, such th it water when exiting the outlets, travels 
around and down the walls of the bowl in a substantially clockwise or anti-clockwise 
direction, 

Accordingly to a farther aspect of the present invention there is provided a method for 
flushing a toilet comprising the steps of: 

10 a) controlling the flow of a pressured water supply to a coflet bowl; 

b) delivering the pressured water supply to the toilet bowl so that* water from 
the pressured water supply; 

i) creates a ventnri effect to evacu; ite waster and water from the bowl; and 

ii) travels along wail(s) of the toile ; bowS to wash and refill the toilet 

15 According to a further aspect of the present invention there is provided a method for 
flushing a toilet comprising the steps of: 

a) providing water to at least one botom outlet, for a predetermined period of 
time, wherein said outlet is positioned in the base of the toilet bowl and 
configured to achieve a venturi effe ct capable of evacuating waste and water 

20 from the bowl; and then 

b) providing water to at least two top > outlets for a predetermined period of time 
wherein said outlets are positioned at the top of the toilet bowl and are 
configured so that water is directed onto the walls of the toilet bowl; and then 

c) stopping the flow of water to the ou det$ to complete the flush cycle. 



SUBSTITUTE SHEET (RULE 26) 



30/06 2004 09:23 FAJ 64 9 914 8760 



,06/2 9 /04 13:53 FAX 161 92 350176 



KMOB ._SAN DIEGO 



JAMES 6 WELLS: AUCKLAND 



-> KMOB NB 



@012 
©012 



WO 03/053002 



KJT/NZ02/DQ222 



6 

Preferably, the venturi effect leaves the bowl er ipty. 



10 



15 



According to a further aspect of the present invention there is provided a method of 
manufacturing a toilet comprising the steps of 

§ 

a) providing at least one water outlet in the base of a toilet bowl wherein said 
outlet is configured to achieve a vennii effect when operated; 

b) providing at least two water outlets about the top of a toilet bowl configured 
to direct water on to the wall(&) of th 3 bowl, 

According to another aspect of the present invention there is provided a kit for a toilet 
and flushing system which includes: 

a) at least one water outlet in the basir of a toilet bowl wherein said outlet is 
configuredto achieve a venmri effec; when operated; 

b) at least two water outlets about the top of a toilet bowl configured to direct 
water on to the wall(s) of the bowL 

c) at least one flow regulator to regvlaie the flow of water from the water 
supply to said outlets; 

d) at least one control device to act vara and deactivate at least one flow 
regulator- 
According to another aspect of the present irvention (here is provided an improved 
toilet and flushing system, wherein the system fc lcludes: 

a toilet bowl: and 



the system characterized in that the toilet bowl Is adapted so that water from the water 
supply can enter the bowl, via at least two top outlets and at least oue bottom outlet, 
wherein the system also includes ai least one xontrol device, operably connected to at 



a pressured water i supply; 
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least one flow regulator to regulate the flow of water from the water supply to the bowl, 
such that when the control device Is activated, to .flush the toilet, the control device is 
configured to operate the flow regulator so that 

a) water from water supply enters the bowl from the two top outlets for a 
5 predetermined period of tune; and 

b) water from water supply then eaters Che bowl from the bottom outlet for a 
predetermined period of tiros; and 

c) water from the water supply then re-eni btb the bowl from the two top outlets for 
a further predetermined period of time; ind then 

10 d) the water supply to the bowl is shut ofl until the control device is reactivated to 
flush the toilet; 

wherein said bottom outlet is configuitd to aette a Yenturi effect capable of evacuating 
waste and water from the bowl, and wherein -sa: d top outlets are positioned about the top 
of the bowl and axe configured to direct water on to the wall(s) of the bowl, so that 
1 5 water can travel, along the wall(s) of bowl whet the toilet is filled. 

The toilet bowl may have a variety of configurations without departing from the scope 
of the present invention. 

Generally y the toilet bowl may include a rim; a base. The toilet is usually also 
connected to a P or S trap and is connected to s mains sewer system, septic tank or other 
20 waste reservoir in the normal manner. 

The term "pressured water supply" refers to a source of water which can be supplied at 
pressure. 

In preferred embodiments the pressured water * apply may be a mains water supply. 
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In general, the mains water supply may h&ve a water pressure of at least substantially 30 
w -70 PSL Preferably, the water pressure of the mains water supply may be substantially 

30 PSL 

However, orher types of pressured water supp y may be utilised without departing from 
5 the scope of the present invention, provided ihey supply water to the collet at a water 
pressure substantially as outlined above. 

The water outlets may have a variety of different configurations without departing ftum 
the scope of the present invention. 

In general, the water outlets may be any suitabl * nozzle, opening or such like. 

10 Preferably the rope outlets are configured to al ow for water to be directed onto the tope 
of the wall(s) of *e toilet 

The number of top outlets used in the preseirt invention may yaiy without departing 
from the scope of the present invention. 

Generally, at least two top outleis may be utilised in the present invention. 

1 5 Preferably, three top outlets may be utilised in i he present invention. 

The term lc Yenturi effect 11 as used herein refer; to the reduction in pressure or vacuum 
created by an increase of fluid flow velocity. 

In preferred embodiments/the ventun effect rai ly be created by: 

a) water exiting the bottom outlet thra igh a tapered end portion which increases 
20 the velocity of title water, and 

b) the water exiting the bottom outlet * ucb that it is directed towards the back of 
the bowl to a point approximately 5 cm above the outlet; 

such that water and wasie are sucked out of the bowl to leave the bowl empty. 
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However, this should not be seen in limiting he scope of the present invention as the . 
venturi effect may also be achieved via other id sans. ' 

The flow regulators may have a varieiy of configurations without departing from the 
scope of the present invention. 

5 Generally, the flow regulators may conqjrise ar onJaff valve or such like. However, this 
should not be seen as limiting the present inven ion. 

In one preferred embodiment the flow regulate ' may be a solenoid valve having an inlet 
and two outlets wherein the valve is configured to be* capable of: 

a) directing water to either a first or second outlet &ooa said valve; and 

10 b) shutting off the water supply to both outlets. 

In another preferred embodiment there may be ; provided two flow regulator in the form 
of solenoid Con/ofiQ valves each having an inlet and an outlet In general the solenoid 
valve may be any suitable solenoid valves as would be readily apparent to a person 
skilled in the art For example, the solenoid valves may substantially be the sarae as 
15 Chose used in domestic appliances such as dishwasher and the like. 

The control device may have a variety of configurations without departing from the 
scope of the present invention. 

Generally, the control device may consist of any device which is. configured to be 
capable of operating at least one flow regulator in the desired manner, over a 
20 predetermined time period 

In one preferred embodiment the control device may be an electronic timing device 
capable of being configured to operate ar least one flow regulator in a desired manner 
over a predetermined time period. 
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Most preferably, the control device may be crpable of being adjusted to allow for the 
flow regulators to be operated at different predetermined times depending on the 
pressure of the pressured water supply. 

In some embodiments the control device may be or include a suitably programmable 
5 logic unit such as a CPU. 

In some further embodiments che control device may sense the pressure of the water 
supply and may adjust the predetermined times the flow regulators) remain open 
accordingly. 

In one embodiment the predetermined time that the flow regulator is opened for the 
10 bottom oudet is substantially 8 seconds when tie mains pressure is at substantially 30- 
60 PSI so as to allow for the bowl to be evacuaii fd. 

In another preferred embodiment the predetei mined time that the flow regulator is 
opened for the top outlet is substantially 3 seco ids when the mains pressure is at 30-60 
PSI so as to allow for the bowl to be evacuated. 

15 The inventor has found these parameters to be very economical in terms of water use 
such that only 3-4 litres of water is required per; lush. 

However, it will be clear to those skilled in the art that the flow regulators may remain 
open for different predetermined times dependa it on the mains pressure from which the 
system is being operated, and/or the order in which the flow regulators are operated. 

20 In general, water is supplied to the top and bottcm outlets via separate conduits that are 
connected to the flow regulator^). 

Thus, preferred embodiments of the present indention provide an improved toilet and 
flushing system which may have the following a Ivamages; 

a) is substantially quiet in its flushing oj eration; 

25 b) only requires a small volume of watea to flush the toilet; 
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c) does not require a cistern to operate; 

d) is enable of connecting dijectty to a mains water supply. 
BRIEF DESCRIPTION OF DRAWINGS 

Further aspects of the present invention will become apparent from the ensuing 
5 description which is given by way of exasnple only and with reference to the 
accompanying drawings in which: 

Figure I shows a schematic side view of i me prefened embodiment of the present 
invention. 

■ 

Figure .2 shows a schematic cross-section* 1 view of the base of the toilet system of 
10 Figure 1. 

Figure 3 shows a schematic plan view oi the toilet bowl of the toilet system of 
Figure!, 

Figure 4 shows a transverse cross-sectional schematic view of the rim of the toilet 
along the plane of line E-E on Fif jure-3, 

15 Figured. shows a longitudinal cross-sectional schematic view of the rim of the 
toilet bowl along the plane of line F-F on Figure 3, 

BEST MODES FOR CARRYING OUT THI 1 INVENTION 

With respect to die drawings there is shown ui improved toilet and flushing system 
generally indicated by arrow 1, The toilet and flushing system has a toilet bowl 2, water 
20 3 supplied via conduit connected to a mains wa ;er supply (not shown) having a pressure 
of substantiaDy between 30 and 70 PSL The toilet bowl 2, has one bottom outlet 4, and 
three top outlets 5 and a waste channel 9. Th? flow of water 3 from the mains water 
supply is regulated by solenoid valves 7 and 8, nich are commonly used in' conventional 
dishwashers which have an inlet and outlets. Tie solenoid valves 7 and 8 are connected 
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via wilt* 71 and 81 to a control device in th* fcinn of an electronic diner 6, ^ ^ a 
. j two cycle output timer. 

In operation when the electronic timing devjc: 6 is activated by depressing a switch 10 
the electronic liming device 6 opens the solenoid valve 7 so that water 3 can be supplied 
5 viaconduitll to the bottom outlet 4. Thaval"e7remaiiiBop e nfora 66 tperiodoftiine, 
preferably substantially 8 seconds so that the vater and waste residing in the base of the 
bowl can be evacuated, via the ventnri effect, into the waste channel 9, The electronic ' 
timing device 6 then closes the solenoid valv,s 7 and opens solenoid valve g for a set 
period of time, preferably substantially 3 seconds, to provide water to the top outlets 5 

10 via conduit 12. The three top outlets 5 direct water onto the walls of the bowl 2 thereby 
rinsing the sides of the bowl 2. The solenoid v ilve S remains open until sufficient water 
has filled the base of the bowl to the desired level indicated by double headed arrow X. 
In general, the level indicated by arrow X is approximately 10 cm above the base of the 
bowl 2. The electronic timing device 6 then closes solenoid valve 8 to complete the 

15 flushing cycle. 

Figure 2 shows a detailed cross-sectional vic^ pf the Bage of the toilet bowl 2. The 
bottom outlet 4 is positioned within the base oJ the toilet bowl 2, The bottom outlet has 
been configured so water 3 exiting the outlet is ikected onto the back of bowl 2 at point 
A, which is approximately 5 cm above the posi tion of the bottom outlet 4. As can also 
be seen the bottom outlet 4 has an opening with a diameter that is reduced with respect 
to the diameter of conduit 11 so as to help cteate a ventari. Then inventor has also 
found that the venmri effect is further enhanced when the outlet 4 is directed at point A, 
on the back wall of the bowl towards the P (or S) trap. The effect of the venturi is to 
ovacuate water and waste as described above to impty the bowl 2. 

Figure 3 is a plan view of the toilet bowl 2. Th* conduit 12 is positioned around the top 
of the bowl so that it can provide water to the thtee top outlets 5 which ate positioned at 
regular intervals around the bowl 2. When water 3 exits the top outlets 5 and is directed 
at an angle down onto the wall 23 of the bowl 2 and also around the bowl in the 
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direction of dotted arrows 3 so as to create a circular Cutting) flow of water around 
wan 23. 

Figures 4 and 5 respectively show a transverse (refer line E- E) and longitudinal (rafer 
line P-p) cross-sectional views of the rim of die toilet bowl shown in Figure 3. As can 
5 be seen the conduit 12 is integrally formed as part of the rim 22 of the bowl 2. 
However, it should be appreciated that the cenduit 12 may in soma embodiments be 
fitted to the rim and attached via clips, adhesiv : or other suitable fastening means. The 
outlets 5 are angled so as to: 

a) direct water 3 as indicated by the do tted arrow onto the wall(s) of the bowl 2 
10 (refer figure 4); and 

b) direct water as indicated by airov B so that it exits the outlet 5 in a 
substantially clockwise direction as indicated by dotted arrow 3 (refer figures 
3 and 5). 

Aspects of the present invention have been ds scribed by way of example only and it 
15 should be appreciated that modifications and iddirions may be made thereto without 
departing from the scope thereof as denned in tl e appended dain^ ; 
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